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Despite its use in clinical practice for more than 10
years, the operation of latissimus dorsi dynamic cardio-
myoplasty still poses many unanswered questions regard-
ing its efficacy, mechanism of action, and optimal man-
agement of the chronically paced skeletal muscle.1
Whereas some investigators have described isolated post-
mortem changes in human studies2 and single biopsy
terminal results in animal studies,3 the time course of
histologic and histochemical changes in the latissimus
dorsi muscle after cardiomyoplasty has not been docu-
mented. The ability to perform minimally invasive biopsy
of the latissimus dorsi muscle wrap would both facilitate
research in this area and potentially aid in the manage-
ment of patients with poor hemodynamic status after
cardiomyoplasty. We have therefore examined the appli-
cability of thoracoscopic biopsy of the latissimus dorsi
muscle after its use in cardiomyoplasty in the sheep.
The study was approved by the Animal Care and Ethics
Committee of our institution, and animals received hu-
mane care in compliance with the “Principles of Labora-
tory Animal Care” formulated by the National Society for
Medical Research and the “Guide for the Care and Use of
Laboratory Animals” prepared by the Institute of Labo-
ratory Animal Research and published by the National
Institutes of Health (NIH Publication No. 86-23, revised
1985). All operations were performed with the animal
under general anaesthesia. Latissimus dorsi cardiomyo-
plasty was performed on six sheep. A standard open
technique through a left thoracotomy was used.4 Baseline
muscle biopsy specimens were taken at each procedure.
The animals were nursed in a postoperative cage that
allows invasive monitoring to continue until they are in a
stable condition. Postoperative care included parenteral
and enteral analgesia and prophylactic antibiotics.
Thoracoscopic biopsy specimens of the in situ latis-
simus dorsi wrap were taken 6, 12, and 18 weeks after
the initial operation, with a total of 18 thoracoscopic
procedures performed in the six months. Standard
video-assisted thoracoscopy equipment was used
(Smith & Nephew Endoscopy, Inc., Andover, Mass.),
and all procedures were performed by means of two-
lung ventilation. After the animal had been positioned
on the right side, three left-sided port-access incisions
were made for the camera (12 mm) and two operating
ports (5 mm). Postoperative adhesions between the
lung, diaphragm, and chest wall were carefully divided,
and the left aspect of the pedicle and wrap were
exposed. In each instance, the wrap was able to be
assessed for position, contraction, and muscle bulk. By
means of sharp dissection, and with minimal crushing of
the tissue, biopsy specimens were taken from the
proximal part of the muscle near the pedicle and from
the midportion of the muscle. The mean sample weight
was 134 mg (range 55 to 225 mg), and two samples were
taken from each site at each procedure. Previous biopsy
sites were able to be identified and avoided. With
subsequent procedures, increased adhesion formation
and the development of a capsule of fibrofatty tissue
around the wrap was noted. Despite this, biopsy speci-
mens of sufficient size (greater than 300 fibers) and
quality to provide both complex histochemical data and
tissue for protein analysis were able to be taken in all 18
procedures. Fig. 1 shows a representative thoracoscopic
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Fig. 1. Representative thoracoscopic biopsy sample
stained with myosin adenosinetriphosphatase at pH 4.7
(magnification 3200).
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biopsy sample stained with myosin adenosinetriphos-
phatase at pH 4.7 (magnification 3200).
The animals tolerated the thoracoscopic procedures
well, with no deaths. All animals were extubated at the
end of the procedure and were standing, eating, and
drinking without apparent discomfort within 2 hours. In
three animals, air leaks developed after dissection of lung
adhesions; all three leaks resolved spontaneously and
required less than 6 hours of underwater seal drainage.
Chest drainage was not required in the other procedures.
There was no other morbidity.
In conclusion, we have found thoracoscopic biopsy to
be a useful tool in the investigation of the changes
occurring in the latissimus dorsi muscle after cardiomyo-
plasty. The procedure is well tolerated and is able to be
performed sequentially in the same animal. There is
potential for this technique to be used in further animal
research and as an adjunct in the management of difficult
clinical cases.
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